Background: All-Terrain Vehicles (ATVs) are a leading cause of serious injury in children and youth. Certain Canadian regions have implemented legislation to promote safety, including age restrictions, mandatory training and helmet use. Jurisdictions with more stringent ATV safety legislation have been shown to have reduced injury rates in the short term. Objectives: To estimate the burden of ATV-related serious injury and death in Canada and to identify Canadian physicians' knowledge of ATV-related legislation, safety and health promotion practices. Methods: A one-time survey was distributed to practicing paediatricians and paediatric subspecialists participating in the Canadian Paediatric Surveillance Program (CPSP) in October 2016. Results: Of 2793 physicians contacted, 904 responded (32.4%). There were 181 reported cases of serious and/or fatal ATV-related injuries, including 6 deaths. Children aged 10 to 14 represented the most number of cases (n=82, 45.3%), followed by 15 to 19 (n=48, 26.5%) and 5 to 9 (n=40, 22.1%). Most cases occurred in July/August (48.3%) and May/June (25.2%), were in males (n=133, 78.2%), and occurred during recreational activity (n=139, 83.2%) or organized racing (n=6, 3.6%). In 99 cases (58.9%), the child was the driver of the ATV. Only two-thirds of respondents (67.5%) knew that ATVs should not carry passengers while under half (42.2%) never discussed ATV safety with their patients. Conclusions: ATV-related injuries and deaths in Canadian children remain a serious public health problem. Education of health care practitioners, including paediatricians, is needed to promote safety. Despite efforts to reduce ATV-related injuries, there remains a significant number of serious injuries and/deaths related to their use.
e14
Paediatrics & Child Health, 2019, Vol. 24, No. 1 deaths increased (2, 4) . In Canada, the combined economic burden for ATV and snowmobile injuries was $507 million in 2010 (8) . These findings highlight an urgent need for public health strategies, including legislation and education, to reduce the burden of ATV-related injuries among children and youth.
In response to ATV-related injuries and deaths, the Canadian Paediatric Society (CPS) and several other organizations (e.g., American Academy of Pediatrics, Canadian Association of Paediatric Surgeons, and Canadian Medical Association) have released policy statements recommending "children and youth younger than 16 years of age should not operate an ATV. " (2) Further, certain Canadian provinces (including Quebec and Nova Scotia) have implemented stringent safety legislation, including age restrictions, mandatory safety training and helmet use (1, 9, 10) . Jurisdictions with more stringent ATV safety legislation have been shown to have reduced injury rates in the short term (10, 11) . The ATV industry has responded to safety concerns by manufacturing youth sized ATVs, but no compelling data exists demonstrating these machines are safer than adult ATVs (1, 9, 12) .
Prior Canadian studies of ATV-related injuries were province specific (1, 6, 10) or used national databases to determine national prevalence data, such as the Canadian Hospitals Injury Reporting and Prevention Program (CHIRPP) (3, 13, 14) . However, these studies are limited to major tertiary care centres, potentially excluding minor injuries, severe injuries that bypass EDs directly to intensive care, and on-scene fatalities, while provincial collision databases often do not differentiate between dirt bike and ATV-related mortality (13, 15) . A potentially useful, but unexplored resource, is surveying front-line clinicians who encounter ATV-related injuries in daily practice. While a key component of injury prevention is education and awareness, little is known about whether front-line clinicians are aware of these recommendations and whether they discuss ATV safety in routine health promotion activities, particularly in high-risk rural and remote regions. Using a well-established national public health surveillance program, a one-time survey was sent to all Canadian paediatricians. The survey aimed to estimate the burden of ATV-related serious paediatric injury and death in Canada, and to evaluate paediatrician knowledge of ATV-related legislation and safety recommendations.
METHODS
We conducted a one-time survey of Canadian paediatricians and paediatric subspecialists using the Canadian Paediatric Surveillance Program (CPSP) (16) . The CPSP is a joint initiative of the Public Health Agency of Canada (PHAC) and the CPS responsible for conducting national surveillance into child and youth health conditions that are low in frequency, but high in mortality, morbidity and economic costs to society. Over 2700 paediatricians are part of the CPSP network and contribute both monthly surveillance data and respond to one-time surveys. The survey was distributed in English and French in October 2016. Monthly reminders were sent to online participants, and the survey was closed on December 16, 2016.
The survey was developed collaboratively by the authors and injury prevention experts, with input from the CPS First Nations, Inuit, and Metis Health Committee, and the CPSP Steering Committee. A final copy of the 24-item survey can be accessed online (www.cpsp.cps.ca/uploads/surveys/atv-injuries-survey-questions.pdf). The first three items focused on participant demographics, including type of physician, three-digit practice postal code, and practice setting. Items 4 to 19 focused on characteristics of any ATV-related serious injury (requiring hospitalization and/or surgery) or death encountered by participants in the preceding 12 months and circumstances of the event (e.g., age, sex, month of injury, activity, location, use of helmet, prior ATV training, passenger/driver, child/adult ATV, supervision, public/private land, on/off roadway and prior ATV injuries). The final five items pertained to respondent knowledge of risks associated with ATV-related injuries, including awareness of CPS recommendations (2), and whether they refer all cases of child/youth deaths to the regional coroner or medical examiner.
Responses were tabulated in a Microsoft Excel spreadsheet. Statistical analyses were descriptive. The study was funded through a CPSP in-kind research grant awarded to the authors.
RESULTS
Between October and December 2016, 904 paediatricians responded, a response rate of 32.4% (904/2793), including 811 online responses and 93 hard copy surveys. Over one-tenth of respondents (n=95, 10.5%) reported practicing in a rural/ remote location and most practiced in more than one setting (e.g., inpatient and private office). Most respondents were general paediatricians (n=497, 55.0%) and subspecialists (n=364, 40.3%), but 29 ED physicians and 14 intensive care physicians responded. Demographic features of the respondents are displayed in Table 1 .
There were 181 reported cases of ATV-related injuries, including 6 deaths, reported by 80 physicians. Respondents were located across Canada, including Ontario (n=26, 33.3%), Quebec (n=15, 19.2%), Alberta (n=12, 15.4%), Saskatchewan (n=9, 11.5%), Manitoba (n=6, 7.7%), British Columbia (n=6, 7.7%) and Atlantic Canada (n=4, 5.1%). Where specified (5/6), deaths were reported from participants in Alberta, Quebec, Saskatchewan and British Columbia.
Characteristics of the reported cases are displayed in Table 2 . Over three-quarters of the cases were male, and the child was the driver in over half. Children aged 10 to 14 years represented the most number of cases, and most cases occurred in the late spring or summer. Nearly 90% of cases occurred during recreational activity or organized racing events. Table 3 summarizes the respondents' knowledge of health promotion practices related to ATVs. Most were aware of the Paediatrics & Child Health, 2019, Vol. 24, No. 1 e15 CPS recommendation that children/youth under the age of 16 should not operate or ride on ATVs but only two-thirds knew that ATVs should not carry passengers. Less than half of respondents were aware of the recommendation for required ATV safety training courses. Eighty-six per cent never or only occasionally discussed ATV safety with their patients. Onequarter (26.1%) of respondents would not refer child/youth deaths, regardless of mechanisms, to the coroner or medical examiner.
DISCUSSION
Most ATV-related injuries and deaths in Canadian children during 2016 reported by Canadian paediatricians were in older children, who were driving, during recreational activities. Six of the reported cases died and 175 had serious injuries requiring hospitalization and/or surgery. Two-thirds of paediatricians that reported cases practiced in regions without mandatory safety training for children, including all but one death. While Canadian paediatricians are aware of the CPS position statement on ATVs, many do not discuss ATV safety with patients, highlighting the need for improved education and awareness.
ATVs are frequently used for farming and transportation, and these important purposes are often cited by those opposed to specific ATV age restrictions. Yet, 83.2% of ATV-related injuries and deaths reported in this one-time survey were due to recreational use. These findings are consistent with studies from other jurisdictions, including a US study that found most ATV injuries in youth on farms are due to recreational activities (17) . An Australian study evaluating fatal ATV cases reported 15 fatalities in youth aged 16 and under: 13 related to recreation and only two related to farm work (18) . ATVs are also frequently used in both organized and informal 'racing' activities. In this one-time survey, we identified six cases related to ATV racing. A single centre US study found that despite a higher use of helmets and other protective equipment in organized motorized vehicle users, there was no difference in the severity of injuries (19) . These findings suggest that the intended use of ATVs (i.e., recreation versus transportation) rather than the location of use (i.e., farm) is a stronger predictor of injuries.
Several studies have identified the protective effect of helmets when using an ATV (20, 21) . A recent Canadian study of ATV-related injuries found that wearing a helmet significantly reduced the odds of a moderate to severe head injury (3) . In our study, only 44.4% of reported cases with known helmet status were reported to have been wearing a helmet. McLean et al. reported a similar frequency of helmet use in youth with an ATV injury, but identified a concerning decline in frequency of helmet wearing over time (3) . In 2005, in response to the epidemic of ATV-related injuries and deaths, North Carolina enacted comprehensive legislation which mandated helmet use for all operators, adult supervision for children and youth under the age of 16 and child-sized ATVs for those under the age of 12 (21) . Despite the legislation in North Carolina, no major changes in injury rates were seen in the before and after time period. Therefore, any helmet legislation needs to be accompanied by equally important enforcement resources, and should be part of other prevention strategies to support helmet use.
Despite most ATVs being designed for a single rider, children/ youth were passengers in one-third of injuries. Several others have reported that children who are ATV passengers have a high rate of injuries and fatalities (1, 22) . More concerning is that 32.5% of paediatricians surveyed were unaware that, unless specifically designed for two people, ATVs are not engineered to carry passengers and carrying a passenger increases the risk of injury. Where location of injury was known, 14.4% of injuries occurred while driving on a road (versus off-road), another dangerous practice despite ample evidence demonstrating higher risk of serious injuries when these vehicles are utilized on roads and highways (1, 23, 24) . Indeed, many ATV-related deaths in the USA occur on-roads despite legislation prohibiting against on-road ATV use. This is clearly also a problem in Canada, and especially concerning in provinces that actually allow on-road use of ATVs (25) . Most paediatricians that reported cases of ATV-related injuries practiced in regions without legislated safety training for children, including Ontario, Alberta, Saskatchewan and British Columbia. All but one death was reported by physicians practising in these provinces. In the 2016 CPS report "Are we doing enough?" Quebec was the only Canadian province or territory with an 'excellent' rating for off-road vehicle safety legislation, banning off-road vehicle operation in children/youth under 16 years, and requiring mandatory safety training and helmet use (9) . On the other hand, Alberta has only recently (November 2016) passed mandatory helmet legislation for all riders of ATVs, the last province to do so. Yet the new legislation, along with the minimum age of 14 to operate an ATV, only applies when riding on public land, and safety training is still not mandatory (26) . A successful injury reduction strategy requires a multimodal commitment to introduction or reform of existing legislation and sustained enforcement, as well as engineering modifications and public education activities. While legislation is important, education also has a major role to play. Even though most paediatricians were aware of the CPS position statement on ATVs, 42.2% never discussed ATV safety with patients and only half knew that the CPS recommends that ATV drivers should complete an ATV-related safety training course (which is mandatory in some provinces). Specific educational initiatives and awareness campaigns are needed to disseminate the importance of health promotion practices, including discussing ATV use.
In most provinces/territories, coroners or medical examiners are responsible for investigating (among others) all non-natural deaths (e.g., violence) both intentional and unintentional (27) . When a case is reported, there can be a lag time of several years while the case is investigated, and a report filed. Our research group became informed of several paediatric ATV-related deaths that were unknown to the coroner in Ontario (which would under-estimate the number of ATV-related deaths). A potentially avoidable delay to instigate an investigation is early coroner notification at the time of death. Most child and youth deaths, apart from medically complex children with life-limiting diseases, are coroner or medical examiner cases in most provinces/territories. Yet, 26.1% of paediatricians surveyed would not refer all child/youth deaths, regardless of mechanisms, to the coroner or medical examiner. Undoubtedly, formal child death reviews are essential "to advance understanding of how and why children die, to improve child health and safety, and to prevent deaths and injuries in the future" as advocated for by the CPS (28) . Further education of physicians of the value of these referrals and reviews and enforcement of such policies are needed.
A strength of our study is that we surveyed front-line clinicians who encounter ATV-related injuries in daily practice as a potentially useful, unexplored method to identify cases. Prior Canadian studies of ATVrelated morbidity and mortality have utilized single centre clinical databases (10), provincial trauma registries (6), nonpopulation-based pan-Canadian self-reporting (13) or national administrative databases (3, 5) . Like all of these approaches, our study has limitations. First, all information is based on voluntary reporting, and we were unable to verify the specific details of each reported case. Second, we were unable to describe specific information about each case due to survey design and were not able to generate population-based estimates due to lack of a denominator. Third, we cannot verify if each reported case is unique which may lead to duplicate entries. The most recent study using the Canadian Hospitals Injury Reporting and Prevention Program database reported an average of 156 ATV-related injuries per year between 2006 and 2010, which is similar to the 175 reported in our study (3) . Fourth, by only surveying paediatricians, other physicians who deal with paediatric ATV injuries were excluded (e.g., general emergency physicians), which likely underestimates the total number of injuries reported. Indeed, Statistics Canada reports 12 children under the age of 15 died from ATV and other off-road vehicle related injuries in 2014; 11 fatalities were in those aged 15 to 19 years (29) . Fifth, the survey is limited by a low response rate (32.4%), incomplete responses and recall bias. There was a small percentage missing for main survey section (under 4% for physician demographics) but a larger percentage missing (20% to 25%) for physician knowledge survey. Further, our survey had a relative over-sampling of paediatric subspecialists (45%) compared with overall CPSP participants (24%). Prospective surveillance studies, such as a CPSP active surveillance study including all health care professionals that work with children, may help to address some of these limitations.
CONCLUSION
ATV-related serious injuries and deaths remain a significant issue in Canada. Helmet use remains low among youth and paediatricians are not currently aware of some key legislations and recommendations regarding safe ATV use. Our study highlights the need to develop multimodal approaches to address this problem, including educating primary care physicians, such as paediatricians, to ensure they discuss ATV safety with children, youth and their families. The burden of these injuries from a recreational activity highlights the need for ongoing surveillance and death review to inform prevention policies and practices.
